Abstract: The ages of first union and of first parenting are of considerable interest, not only because of their implications for individual welfare and well-being over the life cycle, but also because they are strongly associated with fertility patterns that are thought to have important implications for the broader society. But the many positive associations between schooling attainment and ages of first union and first parenting do not mean that increasing education causes increases in ages of first union and first parenting. This study contribute to the literature by investigating the impact of schooling on ages of first union and first parenting using unusually rich data collected over 35 years in Guatemala. It advances beyond the previous literature by: (1) treating schooling as behaviorally-determined, which changes the estimated schooling impacts considerable in a number of cases, tending to result in stronger positive effects of schooling for females and weaker ones for males; (2) including other aspects of individuals' human capital and parental family background, which in some cases changes the estimated impact of schooling attainment a fair amount; and (3) including outcomes, additional to ages of first union and first parenting, such as union partner's human capital and union partner's family' social and economic status, which enriches the understanding of the multiple effects that schooling attainment has on the processes under study.
Introduction
The age of first union (marriage or cohabitation) and the age of first parenting are of considerable concern both in academic and in policy communities. Indeed, these are two of the major indicators of transitions from adolescence to adulthood emphasized, for example, in the recently-published NRC/IOM panel report on transitions to adulthood in developing counties (e.g., NRC/IOM 2005). Both the age of first union and the age of first parenting are of substantial interest not only because of their implications for individual welfare and well-being over the life cycle, but also because they are strongly associated with fertility patterns that are thought to have important implications for the broader society because of externalities (at least given subsidized prices for social services such as schooling and health) as well as for the adolescents and young adults involved.
One major concern in the literature has been that cohabiting and parenting when too young (say, before age 18) limits too much the options of adolescents, particularly women, over their subsequent life cycles and further limits too much the options of their children. While there has been a general tendency for reductions in the proportions of those who are in unions at young ages in most of the developing world, substantial proportions of women still cohabit and begin parenting before they are 18. For this reason there has been substantial interest in the possibilities of delaying forming such unions and initiating parenthood. In a related vein, there is a large literature that presents positive associations between schooling and age of first union and age of first parenting in many societies. Because of these associations, many have been tempted to conclude that one important reason for increasing schooling is to reduce the prevalence of entering into unions and parenthood when young.
But the many positive associations between schooling attainment and ages of first union and first parenting do not mean that increasing schooling would cause increases in ages of first union and first parenting. There are at least three major problems in making such an inference from the available studies.
First, within a dynamic life-cycle framework, schooling, union-formation and initial parenting all reflect behavioural choices that depend on observed and unobserved individual and family background and other characteristics. Some individuals and some families may have unobserved characteristics, such as ability and motivation for schooling that are rewarded in labor markets, that lead to greater investments in schooling and greater delays in union formation and first parenting. If the estimation methods used do not control for the behavioural determinants of schooling, the estimated associations between schooling and the ages of first union and first parenting may be due importantly to the impact of such unobserved factors on all of these behavioural outcomes.
Second, schooling is likely to be only one important factor in union-formation and initial parenting decisions. Other aspects of individuals' human capital (e.g., health, physical attractiveness) and of their parents (e.g., socioeconomic status) are likely to be important determinants of these decisions. Because other dimensions than schooling of individuals' human capital are likely to be determined in part by family background and the other factors that determine schooling, if only schooling is considered as a determinant of ages of first union and first parenting, even if schooling is treated as behaviourally determined, the effect of schooling is likely to be mis-represented (probably overestimated) because in such estimates schooling partially proxies for other human capital and for family background.
Third, most of the related literature has focused on age(s) of first union and/or first parenting as the outcomes of interest. But there are other outcomes that are determined simultaneously (particularly with the age of first union) that are likely to shape substantially individuals' and their children's subsequent options and welfare. In particular, union partner and union partner family characteristics (e.g., union partner human capital, age gap with union partner, union partner's parental family's social and economic status) are also determined simultaneously with age of first union.
1 The failure to incorporate such outcomes into the analysis is likely to mean that studies on the impact of schooling on ages of first union and first parenting, even if they are not subject to the problems noted in the first three points above, are likely to result in only a partial understanding of the implications of the processes under study.
In this study we contribute to the literature by investigating the impact of schooling attainment on ages of first union and first parenting using unusually rich data collected over 35 years in a particular developing country context, Guatemala. We advance beyond the previous literature with regard to all three of the limitations in the literature just discussed: (1) We treat schooling as behaviourally determined, (2) we include other aspects of individuals' human capital and parental family background; and (3) we include outcomes additional to ages of first union and first parenting, such as union partner's human capital and union partner's family's physical and human assets. Throughout all of this analysis, as in almost all of the previous literature, we consider gender differences because of the considerable emphasis in the literature on young ages of first union and first parenting being experienced particularly by women and being particularly detrimental to women.
We organize this study by first presenting a brief overview of previous relevant literature on patterns in the ages of first unions and first parenthood and some associations and determinants throughout the developing world (Section 2), then presenting a conceptual framework (Section 3), then presenting the data (Section 4), then presenting our alternative estimates for each of a number of outcomes (Section 5), and finally concluding (Section 6).
Overview of Patterns in Ages of First Union and of First Parenting in Developing Countries
The recent NRC/IOM (2005) panel report on transitions to adulthood referred to above has summarized the state of knowledge on patterns in and determinants of ages of first union and first parenting. The major points that this report emphasizes are:
Transition into first union:
• Compared with previous generations, smaller proportions of young women and men are in unions in most regions. Men still form unions at older ages than women. While only one-1 There is a large literature on assortative mating on schooling (a prominent example is Mare 1991), but for the most part in this literature there is no attention to behavioral determinants of schooling and the possibilities of important unobserved variable bias. An early exception is Boulier and Rosenzweig (1984) , but they identify the schooling impact by the assumption that parental income/occupation only affects schooling directly, not age of marriage or the marriage match. Another exception is Behrman and Rozenzweig (2002) who find that estimated assortative mating on schooling attainment falls considerably with control for unobserved endowments (through using data on identical twins to control for shared endowments) that might affect both schooling and union outcomes third of men in the developing world are in unions by ages 20-24, nearly two-thirds of women in this age group are.
• Entry into unions, particularly marriage, continues to be (as in the past) strongly associated with entry into parenthood, suggesting that the timing of marriage is typically seen by the couple themselves and/or by their families as coinciding with readiness for parenthood. With delays in the age of marriage, this gap in timing between the age at marriage and the age at first birth has narrowed, falling from 22 to 16 months on average over the past 20 years among the overwhelming majority of women whose first birth occurs after marriage.
• The minimum legal age of marriage for both men and women has risen in many countries in the last decade and women are less likely to be married during their teenage years than previously. However, child marriage, defined as marriage prior to age 18, is still widespread and viewed by some as a major violation of human rights. Based on survey data representing 60 percent of the population of the developing world, 38 percent of young women ages 20 to 24 married before age 18 (down from 52 percent twenty years ago), with the highest rates of child marriage currently occurring in West Africa and South Asia.
Young women who marry as minors are more likely to come from poor households and rural areas and to have relatively few grades of schooling attainment.
• The age gap between spouses-often thought of as a measure of the degree of equality in marriage-appears to be narrowing, especially in Sub-Saharan Africa and South and Southeast Asia. There is also some evidence of growing agency on the part of young women with regard to choices of marriage partnesr, suggesting that the nature of marriage itself is changing.
Transition to first parenthood:
• Over 90 percent of first births occur within marriage, a percentage that has changed only minimally over the past twenty years. With rising ages of marriage, the ages of parenthood are also rising, allowing young people more time to prepare for this important adult role and providing an increasing number of young women with the opportunity to participate in the labor force prior to becoming a parent. Due to a lack of data and research, little is known about the timing and experience of first parenthood for young men.
• Rates of early childbearing remain high in many parts of the developing world because of high rates of early marriage, noted above. Based on survey data representing 60 percent of the population of the developing world, 23 percent of young people ages 20-24 gave birth before the age of 18 (down from 30 percent 20 years ago). The pace of decline in early parenthood has been most rapid in those regions where rates of early marriage and parenthood were historically high.
• Associated with these declines in early marriage and early childbearing, there has been a slight rise in the percentage of births to young women that are premarital. The level of premarital childbearing varies substantially across regions from 14 percent having a premarital birth by the age of 20 in East and Southern Africa to less than 1 percent in Asia and the Middle East. While East and Southern Africa and South America have seen recent small increases in the rates of premarital childbearing, the rates in other regions appear very low.
• Although there is plentiful evidence that early childbearing is correlated with various negative outcomes, rigorous research confirming a causal role for age at birth in producing these outcomes does not exist. Major global changes such as increasing school enrollment during late adolescence, rising rates of labor force participation among young women, and rising HIV/AIDS prevalence among young women in Africa are likely to have important implications for the transition to parenthood, but little is yet known about the implications of these trends for first parenthood.
Conceptual Framework
Our conceptual framework considers the life cycle to have a series of stages. One of those stages is early adolescence, during which for the society that we consider, most individuals complete their formal schooling. For our sample, for example, two-thirds completed their formal schooling by age 13 and over four-fifths by age 15. At the end of the early adolescence stage, we posit that individuals have a vector of human capital stocks (K a ) that include schooling and health. They also are from a parental family that has a vector of characteristics (F a ) such as parental schooling attainment and parental SES. During the next life-cycle stage individuals form unions and initiate parenting, as well as undertake other transitions. 2 These unions are both between individuals and between families, so both individual and family characteristics may affect the timing and the nature of these unions. Let Y be a vector of outcomes that relate to forming their first union and their first parenting -e.g., age of first union, whether first union was a marriage, 3 age of first parenting, age gap between first union and first parenting, whether young first union (under 18 y of age), whether young first parenting (under 18 y of age), partner characteristics (age gap, schooling attainment, health) and partner's parental family characteristics (parental schooling attainment, land holdings). The basic interest of this study is to estimate how Y depends on schooling, which is one of the components of K a . We posit that there is a linear approximation to what determines Y given the human capital stocks (K a ) and parental family characteristics (F a ) at the end of early adolescence, unobserved inherent endowments (E 0 ) such as innate ability and charm and a vector of stochastic disturbance terms, one each for each different outcome (U):
(1) Y = a 0 + a 1 K a + a 2 F a + a 3 E 0 + U, where the a i are matrices of coefficients to be estimated and where all the coefficients may differ by gender. .
The questions that are posed in the introduction pertain to obtaining good (consistent) estimates of the coefficients of schooling in relation (1), which is one of the components of K a , for each of the components in Y. But estimation of relation (1) is a challenge because the human capital stocks at the end of the early-adolescent stage (K a ) all reflect previous behavioral choices so OLS, simple probit or similar estimates of relation (1) are likely be inconsistent due to endogeneity. We assume that individuals and their parental families make investments in each life-cycle stage within a dynamic, reduced-form demand context, given initial conditions (including parental family background F 0 , initial community prices and policies C 0 , genetic and other endowments E 0 , and individual characteristics I 0 such as sex and age) and changes that occurred over time such as those in markets, policies and other conditions ΔC (conditional on the individual's birth year and subsequent age):
(2) K a = K(F 0 , C 0 , E 0 , I 0 , ΔC, V), where Δ refers to observed changes or shocks from the initial conditions to the end of the early-adolescent life-cycle stage, and V refers to unobserved idiosyncratic influences.
This expression encapsulates the results of many decisions that parents, and then increasingly the children themselves, make over the children's life cycle, given initial conditions and time-varying factors outside of the control of the family. The elements in relation (2) are in general vectors of opportunities and constraints to which the family responds. One example is the genetic endowments (E 0 ), a vector that includes innate "ability" endowments related to learning and "physical" endowments related to physical growth.
4
Consideration of relations (1) and (2) illustrates the three important aspects of the problems of estimates in the literature of relation (1) that are mentioned in the introduction. First, all of the human capital stocks at the end of the pre-adolescent stage are determined in part by genetic and other endowments (E 0 ) that also are posited to have direct effects on the outcomes of interest in relation (1). This means that to obtain consistent estimates of the impacts of schooling (or of other human capital stocks) on age of first union formation and age of first parenting and other outcomes of interest, some combination of data and estimation method must be used to avoid the bias that otherwise would result from correlations between the capital stocks and the expanded compound error term in relation (1) that includes unobserved genetic and other endowments (E 0 ) in addition to the idiosyncratic error (U). This problem can be addressed in principle by random assignment of human capital stocks, by direct control for genetic and other endowments (E 0 ) or by instrumental variable (IV) estimates in which each component of the capital stocks in relation (1) is replaced by its predicted value from relation (2), which is not correlated with the unobserved E 0 and therefore not correlated with the compound disturbance in relation (1). In the present (and almost all) data sets, only the third of these is an option. 5 However in the literature on the impact of schooling on formation of first union and initiating parenting in developing countries, there are to our knowledge no satisfactory efforts to deal with the fact that schooling is determined by behavioral choices. We do so in this study using IV estimators. Second, all of the human capital stocks are determined in part by the same initial conditions (F 0 , C 0 , E 0 , I 0 ) and some common observed community changes ΔC and unobserved influences V. This means that the capital stocks are likely to be correlated, with the result that estimates that do not control for all of these capital stocks and for the family background characteristics in the early-adolescent stage (that also are likely to be correlated because of the role of family background in determining the human capital investments)-as in most of the literature that only includes schooling-are likely to be subject to omitted variable bias because of the failure to control for the other components of human capital and for parental background characteristics. We investigate how important this problem is by comparing alternative specifications that have multiple measures of different components of human capital plus family background with one in only schooling is included. Third, most of the focus in the literature is related to a few components of Y, primarily age of first union and age of first parenting. We investigate these outcomes, but also consider a number of other outcomes noted above and elaborated on in Section 4.2 --whether age gap between first union and first parenting, whether young first union (under 18 y of age), whether young first parenting (under 18 y of age), partner characteristics (age gap, schooling attainment, health) and partner's parental family characteristics (parental schooling attainment, land holding). This permits a much richer assessment of the impact of schooling on the initial union formation and parenting.
Section 4. Data
The data demands are considerable for estimating the relations posited in Section 3. We utilize an unusually rich longitudinal data set collected over a 35-year period with union and parenting histories and alternative measures of human capital (e.g., school attainment, height to represent long-run nutritional and health status), family background and shocks from an experimental intervention and market and policy changes. We first provide a brief general description of the data 6 and then focus on the particular variables that we use in the analysis.
Section 4.1 General Description of the Data
In the early and mid-1960s, protein deficiency was seen as the single most important nutritional problem facing the poor in developing countries and there was considerable interest in the possibility that this deficiency affected children's ability to learn. The Institute of Nutrition for Central America and Panama (INCAP), based in Guatemala, became the locus of a series of preliminary studies on this subject in the latter half of the 1960s (see Habicht and Martorell 1992 , Martorell, Habicht and Rivera 1995 and, especially, Read and Habicht 1992 . These informed the development of a larger scale supplementation trial that began in 1969.
The data used in this study are from that larger supplementation trial, collected for individuals who were 0-7 y old during 1969-77 in four villages in Eastern Guatemala. Three villages-San Juan, Conacaste and Santo Domingo-are located in mountainous areas with shallow soils, while the agricultural potential of Espíritu Santo, located in a river valley, is somewhat higher. All four villages are located relatively close to the Atlantic Highway, connecting Guatemala City to Guatemala's Caribbean coast-from 36km to 102km from Guatemala City. From January 1969 to February 1977 INCAP implemented a nutritional supplementation trial in these four villages, together with data collection on child growth and development. 7 The data collection focused on all village children aged seven years or less and all pregnant and lactating women. Cohorts of newborns were included until September 1977. Data collection for individual children ceased when they reached seven years of age. The birth years of children included in the 1969-77 longitudinal data collection thus range from 1962 to 1977, so when the intervention ended, their ages ranged from 0 to 15 years. 8 Therefore the length and timing of exposure to the nutritional interventions (described below) for particular children depended on their respective birth dates. For example, only children born after mid-1968 and before October 1974 were exposed to the nutritional intervention for all of the time they were from six to 36 months of age, which often is posited to be a critical time period for child growth in the nutrition literature (see Maluccio et al. 2005 , Martorell, Habicht and Rivera 1995 and the references therein).
The principal hypothesis underlying the intervention was that improved pre-school nutrition accelerates physical growth and mental development. To test this hypothesis, 300 villages were screened to identify those of appropriate size, compactness (so as to facilitate access to feeding stations, health centers and psychological testing sites, see below), ethnicity, diet, educational levels, demographic characteristics, nutritional status and degree of physical isolation. From this screening, village pairs similar in these characteristics were determined: Conacaste and Santo Domingo (relatively populous villages) and San Juan and Espíritu Santo (relatively less populous villages).
Two villages, Conacaste and San Juan, were randomly assigned to receive a high protein-energy drink, Atole, as a dietary supplement. Atole contained Incaparina (a vegetable protein mixture developed by INCAP), dry skim milk, and sugar and had 163 kcal and 11.5 g of protein per 180 ml cup. This design reflected the prevailing view of the 1960's that protein was the critically limiting nutrient in most developing countries. Atole, the Guatemalan name for hot maize gruel, was served hot; it was pale gray-green and slightly gritty, but with a sweet taste.
In designing the data collection, there was considerable concern that the social stimulation associated with attending feeding centers-such as the observation of children's nutritional status, the monitoring of their intakes of Atole and so on-also might affect child nutritional outcomes, thus confounding efforts to understand the impact of the supplement. To address this concern, in the remaining villages, Santo Domingo and Espíritu Santo, an alternative drink, Fresco, was provided. Fresco was a cool, clear-colored, fruit-flavored drink. It contained no protein and only sufficient sugar and flavoring agents for palatability. It contained fewer calories per cup (59 kcal/180 ml) than Atole. Several micronutrients were added to the Atole and Fresco in amounts that achieved equal concentrations per unit volume. This was done to sharpen the contrast between the drinks to protein; the energy content differed, of course, but this was not recognized to be of importance at the time.
The nutritional supplements (i.e., Atole or Fresco) were distributed in supplementation centers and were available daily, on a voluntary basis, to all members of the community during times that were convenient to mothers and children but that did not interfere with usual meal times. For this study, with the differential "intent to treat" exposure to these nutritional supplements as first-stage instruments to estimate relation (2), a critical question is to what extent the intervention design resulted in differences in access to calories, proteins and other nutrients. In addressing this question, we can exploit the intensive nature of the survey and observational work associated with the intervention. Averaging over all children in the Atole villages (i.e., both those that consumed any supplement and those who never consumed any), children 0-12 months consumed approximately 40-60 kcal per day, children 12-24 months consumed 60-100 kcal daily and children 24-36 months consumed 100-120 kcal per day as supplement (Schroeder, Kaplowitz and Martorell, 1992, Figure 4) . Children in the Fresco villages, in contrast, consumed virtually no Fresco between the ages of 0-24 months (averaging at most 20kcal per day) with this figure rising to approximately 30 kcal daily by age 36 months (Schroeder, Kaplowitz and Martorell, 1992, Figure 4 ).
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Micronutrient intakes from the supplements were also larger for Atole than Fresco villages; also, the Atole contributed significant amounts of high-quality protein, while the Fresco contributed none.
A program of primary medical care was provided free of charge throughout the period of data collection. Periodic preventive health services, such as immunization and deworming campaigns, were conducted in all villages. This population has been studied intensively in the years since the original data collection, with particular emphasis on the impact of the nutritional intervention gives references to many of these studies). were alive and known to be living in Guatemala (11% had died, 8% had migrated abroad, 4% were not traceable). Of these 1856, 1113 lived in the original villages, 154 lived in nearby villages, 419 lived in or near to Guatemala City, and 170 lived elsewhere in Guatemala. For the 1856 traceable sample members living in Guatemala, 1054 (58%) finished the complete battery of applicable interviews and measurements and 1570 (85%) completed at least one interview during the 2002-4 data collection. For two-thirds of the 286 (15%) who completed no interviews, while we learned they were alive and living in Guatemala, we were unable to obtain current addresses and therefore could not make contact. The refusal rates for at least partial participation among those whom we were able to contact were low, around 5%. (For further details, see Grajeda et al. 2005.) [ Figure 1 about here] Table 1 presents means, standard deviations (SD) and sample sizes (n) by gender for the central variables that appear in relation (1).
Section 4.2 Central Variables for the Analysis
[ Table 1 about here] Dependent Variables --Union-Formation and Parenting-Related Outcomes (Y): We consider four groups of outcomes in our estimates in Section 5.
1) Ever in a union and whether young (under 18y) at initiation of first union and first parenting:
Most women (88%) and almost as high a proportion of men (83%) have had at least one union. Among women over a quarter (28%) were under 18 y at their first union, and over a fifth (22%) were under 18 y when they first became a parent. For men, the percentages of those under 18y at their first union (6%) and at first parenting (4%) are much lower.
2) Age at first union and first parenting: The mean age of first union (for those who have had a union) for males is 22.1 y and the mean age of first parenting (for those who have had a child) is 23.2 y, with a mean gap of 1.3 y. For females the mean ages are lower -respectively, 19.8 y and 20.3 y -and the mean gap of 0.6 y is smaller.
3) Age gap with partner and partner characteristics: Males tend to be older (by an average of about 3y), have greater schooling (by an average of 0.4-0.8 grades), bring substantially greater assets to the marriage (on average, over five times as much though there is substantial variance), 10 are taller (by an average of about 12 cm), and are likely to be less overweight 11 than their female partners.
4) Partner's parental family ("in-laws") characteristics:
Males on average form unions with females with larger land holdings (though, again, there is substantial variance) and with about the same or somewhat less schooled parents.
Explanatory Variables:

1) Early Adolescent Life-Cycle Stage Capital Stocks (K a ):
The schooling attainment of males (5.3 grades) exceeds the schooling attainment on average of females (4.5 grades).
12 In addition to schooling attainment, we consider an indicator of long-run nutritional and health status, height; males average 162.8 cm and females average 150.5 cm.
2) Family Background in Early-Adolescent Lifecycle Stage (F a ):
We represent family background by mother's and father's schooling attainments and a constructed socioeconomic status score that is the first principal component of both the assets owned and the housing characteristics of the parental household in 1975 (Maluccio, Murphy and Yount 2005) . 13 On average these characteristics do not differ much between males and females.
Initial Conditions (C 0 , E 0 , I 0 ):
Community characteristics in childhood (C 0 ): Communities differ significantly in their learning environments, in part because of different experiences of prior generations regarding schooling and occupational structure (Bergeron 1992; Maluccio, et al. 2005b) . We control for the permanent, or fixed, dimensions of these differences by including village fixed effects in the first stage regressions. 10 Data on physical and financial assets bought to marriage are fairly rare, but some previous studies suggest that these assets may have important impacts on intrahousehold allocations (e.g., Maluccion 2003, Quisumbing and Hallman 2005) . 11 BMIs between 25 and 30 generally are characterized as "overweight" and BMIs 30 and above are characterized as "obese." 12 By "schooling attainment" in this study we mean the completed grades of formal schooling, not including training courses that were sometimes taken by sample members, often after they had completed formal schooling for a number of years and were in their twenties. 13 In our estimates below we include dummy variables for missing values if these variables are missing but the other relevant variables are not.
Genetic endowments (E 0 ): We do not have direct observations on genetic endowments beyond the sex of individuals, for which we control in our estimates. However, we are not able to identify confidently the extent to which this control reflects genetic differences or cultural and marketdetermined gender differences.
Observed individual characteristics (I 0 ): Apart from sex of the individual, we include year of birth.
Observed Shocks and Events (ΔC):
Natural, market or policy events (ΔC): We construct variables at the community level that relate as closely as possible to the timing of key decisions in an individual's development through early adolescence. For example, using information reported in earlier work about infrastructure, markets and services in the villages (Pivaral 1972; Bergeron 1992) , complemented with a retrospective study in 2002 (Estudio 1360, 2002), we construct variables that include indicators or policies (e.g., the nature of the water supply when the individual was two and seven years old, the presence of a Ministry of Health post in the community when the individual was two and seven years old, the availability of a permanent structure primary school when the individual was seven and 15 years of age, student/teachers ratios when the individual was seven and 15 years of age, number of grades offered in local school when individual was seven years old) and local market conditions (e.g., yuquilla bust, vegetable boom, cement factory jobs, good road access all when the individual was 15 years of age). Thus, while reflecting community level characteristics, these variables vary by single-year age cohorts within each village, as well as across villages. Since these measures more closely relate the availability and longevity of water, health posts, schools, markets and transportation to the periods in an individual's life when critical decisions (e.g., attending school, working in the labor market) were being made, it is an improvement over the more typical approach of including indicators about such factors in a given year for a population with different ages at that point.
Experimental nutritional shocks (ΔC): The set of observed shocks that we consider relate to the nutritional interventions underlying the original study (see Section 4.1). We construct two types of measures, based on the date of birth of each individual and the dates of operation of the intervention. For each individual, we calculate whether s/he was exposed to either intervention for the majority of days for 36 months subsequent to birth. We interpret these as a set of cohort controls. The potential exposure to the Atole intervention is then calculated by multiplying the cohort measure by an indicator of whether or not the child lived in one of the two Atole villages. We include these two measures separately.
Results
We consider estimates of the impact of schooling attainment for each of the four groups of outcomes considered at the start of Section 4.2 and for which the sample characteristics are summarized in Table 1 . For each outcome we consider estimates of the impact of schooling attainment (1) in a very simple specification (i.e., only including schooling attainment without treating it as behaviorally-determined), (2) with only schooling attainment but with schooling attainment treated as behaviorally-determined using IV estimates, (3) with both schooling attainment and height both treated as behaviorally-determined using IV estimates, and (4) with both schooling attainment and height both treated as behaviorally-determined using IV estimates plus parental schooling and the household wealth index. For all estimates we consider females and males separately. For all estimates we use Huber (1967 )-White (1980 robust standard errors to test levels of significance. Table 2) : Probit estimates do not yield significant effects of schooling attainment on whether females or males have ever been in a union as of the time of the 2002-4 survey. When schooling is treated as behaviorally-determined with IV probits, whether or not there is control for height, for females greater schooling attainment is estimated to reduce the probability of ever being married significantly 14 and with point estimates about six times as large as in the simple probits. This pattern suggests that there are unobserved factors (e.g. preferences for independence) that directly reduce the probability of ever being in a union and that are positively correlated with schooling attainment, so that when these factors are ignored in the probit estimates, the estimated impact of schooling attainment is greater algebraically (i.e., less negative) than if there is control for these factors.
1) Ever in a union and whether young (under 18 y) at initiation of first union and first parenting (
Probit estimates suggest significant negative effects of schooling attainment on whether young (under 18 y) at initiation of first union for both females and males, but with the estimated associations about three times as large for females as for males. If schooling attainment is treated as behaviorally-determined with IV estimates, there is no evidence of a significant impact for males. For females, in contrast, there still is a significantly negative impact for the alternative IV probit estimates that suggests an effect about 50% bigger in absolute magnitude than in the simple probits. This suggests that for females the unobserved factors that reduce the probability of ever having been in a union also reduce the probability of being in a union when young and -if not controlled in the estimates -lead to underestimates of the impact of schooling attainment on initiating the first union when under 18 y for females.
None of the estimates suggest a significant impact of schooling attainment on whether young (under 18 y) at time of first parenting for males. For females, however, there is a pattern of significant negative estimates similar to those for whether young at initiation of first union -with the IV probit estimates a third to a half bigger in absolute magnitude than the simple probit estimates (though in this case somewhat more of a suggestion that schooling attainment is partly proxying for parental characteristics in the first three estimates if the correct specification is that parental characteristics have direct effects on the outcome as posited in the fourth set of estimates).
2) Age at first union and first parenting (Table 3) : For males, the censored OLS regression estimates suggest that the mean age of first union for males increases by 0.17 years for every additional grade of schooling attainment. But when schooling is treated as behaviorally determined, the estimates for males are not significant. Therefore it appears that there is some unobserved variable that affects positively both schooling attainment and age of marriage for males (e.g., innate ability, ambition, materialism) that, if not controlled in the estimates, results in the appearance of a significant impact of schooling attainment on age of first union but that is not significant once schooling is treated as behaviorally-determined. For females, in contrast, the censored OLS estimates suggest a much larger (than for males) significantly positive impact of 0.44 years for every additional grade of schooling attainment that persists in the IV estimates -and perhaps even increases if there is control for height. Height, however, is significantly non-zero only at the 0.10 level and only in the third set of estimates. In this case it is negative, which suggests that taller females tend to form their first union about when they are about 0.30 years older for every additional cm of height.
For males none of the estimates suggest that the mean age of first parenting is affected significantly by schooling attainment. For females, in contrast, the censored OLS regression suggests that for every additional grade of schooling attainment first parenting is delayed by about half a year, and the IV estimates suggest that, if anything, the effects are from 30% to 67% greater.
For neither females nor males do any of the alternative estimates suggest a significant impact of schooling attainment on the gap between the age of first union and the age of first parenting (Appendix Table A ).
3) Age gap with partner and partner characteristics (Table 4) : OLS estimates indicate no significant associations for schooling attainment with the age gap with partner for either females or males. For males, however, the IV estimates suggest that increased own human capital reduces the age gaps. The IV estimates with only schooling attainment suggest a decline of about 0.4 years in the age gap for every additional grade of schooling attainment. But once height is included, the IV estimates suggest that schooling attainment is not significant but that long-run nutritional and health status is, with a decline of 0.4 to 0.5 years in the age gap for every additional cm of height.
As in almost all, if not all, data sets, the OLS estimates indicate strong associations between own schooling attainment and partner's schooling attainment, with an addition 0.5 grade for every additional grade of male's own schooling attainment and an additional 0.6 grade for every additional grade of female's own schooling attainment. The IV estimates suggest significant positive effects that, if any thing, may be a little larger (i.e., the point estimates are 15 to 26% higher for males and 19 to 36% higher for females). The contrast is sharp with the estimates for the United States in Behrman and Rosenzweig (2002, Table 2 ) where the schooling coefficient estimates decline by 42-63% with control for endowments using identical twins data due to what the authors interpret to be positive assortative mating on unobserved characteristics such as innate ability and preferences. The estimates in Table 4 suggest, if anything, that the OLS estimates understate the extent of assoratative mating on schooling attainment because of some combination of negative assortative mating on unobservables (as suggested, for example, by Becker 1991 due to gender specialization in market versus nonmarket activities) and of random measurement error.
Schooling attainment has no significant coefficient estimates with partner's assets bought into the union for any for the alternative estimates for either females or males. Thus there does not seem to be substitution between these physical assets and human assets in the marriage markets under study.
The OLS estimates suggest significant positive associations of own schooling attainment with partner's height for both females and males, but not with partner's BMI. But the IV estimates suggest different stories. For males the IV estimates suggest no significant effects of own schooling attainment on partner's anthropometrics (though there is a weak suggestion of assortative mating on height in the fourth set of estimates). For females, the IV estimates for partner's height with only schooling suggest a significant negative impact, but the parallel coefficient estimates are not significantly nonzero for the more extensive specifications (3) and (4). The IV estimates for female partner's BMI, however, indicate a more robust negative impact of greater own schooling attainment on partner's BMI -suggesting that for every additional grade of schooling for females, the BMI of their partners is about 0.4 to 0.5 less (which is about a tenth of the sample SD in Table  1 ). (Table 5) : There do not seem to be robust effects of own schooling attainment on inlaws' land holdings, though the IV estimates suggest that more-schooled males may marry into families with less land (but only in the fourth specification is the coefficient estimate significantly nonzero).
4) Partner's parental family ("in-laws") characteristics
In contrast, the OLS estimates indicate significant positive associations between own schooling and parent-inlaw schooling attainments, that become bigger for the IV estimates that control for the behavioral determination of own schooling attainment and that generally tend to be, if anything, bigger for females than for males. The IV estimates for female's father-in-law's schooling attainment, in fact, are so large -suggesting that for every additional grade of own schooling female's father's-in-law have 0.7 to 0.8 grades of schooling -as to raise questions of plausibility. Nevertheless, the estimates for parent-inlaw schooling attainment as a group suggest that individuals with more schooling attainment marry into families with greater schooling attainment, possibly more so than the OLS associations alone suggest.
Conclusions
The age of first union and the age of first parenting are of considerable concern both in the academic and in the policy areas, not only because of their implications for individual welfare and well-being over the life cycle, but also because they are strongly associated with fertility patterns that are thought to have important implications for the broader society as well as for the adolescents and young adults involved. But the many positive associations between schooling attainment and ages of first union and first parenting in the previous literature do not mean that increasing education causes increases in ages of first union and first parenting. There are at least three major problems in making such an inference from previous studies, as discussed in the introduction. In this study we contribute to the literature by investigating the impact of schooling attainment on ages of first union and first parenting using unusually rich data collected over 35 years in Guatemala. We advance beyond the previous literature with regard to all three of these limitations in the literature: (1) We treat schooling as behaviorally-determined, (2) we include other aspects of individuals' human capital and parental family background; and (3) we include outcomes, additional to ages of first union and first parenting, such as union partner's human capital and union partner's family' social and economic status. We summarize our results with respect to each of these three points.
First, treating schooling attainment as behaviourally-determined within a dynamic life cycle affects substantially some of the estimates of the impact of increasing schooling on the outcomes being considered. For females: the negative impacts are much greater than in the usual estimates that do not control for the behavioral determinants of schooling on the probability of ever having been in an union, whether their first union or their first parenting was when they were younger than 18 y and on their partner's BMI --and the positive impacts on age of first union, age of first parenting and partner's and partner's parents' schooling attainment, likewise, are if anything greater. Such patterns suggest that, for example, there are unobserved factors (e.g. preferences for independence) that directly reduce the probability of being in a union and that are positively correlated with schooling attainment, so that when these factors are ignored in the estimates of the impact of schooling on being in a union ever or when young or having a first child when young, the estimated impact of schooling attainment is greater algebraically (i.e., less negative) than if there is control for these factors. For males: the apparently significantly negative associations of own schooling attainment with whether young at initiation of first union or at first parenting and the positive associations with age of first union and with partner's height do not appear significantly nonzero when males schooling attainment is treated as behaviorally-determined. Therefore for males there apparently are unobserved factors (e.g., innate ability, motivation) that are positive associated with schooling attainment and that directly affect some union outcomes so that they lead to misleading overestimates of some schooling impacts of schooling if they are not controlled (though, as for females, not controlling for the behavioral determination of schooling if anything leads to an underestimate of the impact on partner's and partner's parents' schooling attainment). Thus, in summary, if the preferred estimates are the IV estimates, then considering associations without control for the behavioral determination of schooling tends to lead to underestimates of the positive schooling impacts for females but for a number of outcomes leads to overestimates of the positive schooling impacts for males.
Second, a priori schooling would seem likely to be only one important factor in union-formation and initial parenting decisions. Other aspects of individuals' human capital (e.g., health, physical attractiveness) and of their parents (e.g., social and economic status) are likely to be important determinants of these decisions. Our estimates provide a little, but only a little, evidence for this proposition. The point estimate for the impact of schooling attainment is changed a fair amount for two of the outcomes when height and/or family background is included in the specification -age of marriage for females and age gap with partner for males. These two cases are consistent with the possibility that the failure to include other determinants of union matches might lead to misleading understanding of the impacts of schooling attainment, even if for most of the outcomes that we consider we do not find large effects.
Third, most of the related literature has focused on age(s) of first union and/or first parenting as the outcomes of interest. But there are other outcomes that are determined particularly with the age of first union that are likely to shape substantially individuals' and their children's subsequent options and welfare. We examine the impacts on selected union partner and union partner family characteristics that are also determined simultaneously with age of first union. We find substantial significant impacts on partner's and partner's parents' schooling attainment and, to a lesser extent, on partner's anthropometrics (in particular, reduced partner BMI for increases in female schooling attainment). The failure to incorporate such outcomes into the analysis is likely to mean that studies on the impact of schooling on ages of first union and first parenting, even if they are not subject to the problems noted above, are likely to result in only a partial understanding of the implications of the processes under study. t-and z-statistics in bold are significant at 0.05 level except those that also are in italics that are significant at 0.10 level. 
